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(54) GAMMA CORRECTION CIRCUIT AND GAMMA CORRECTION METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize adjustment of a 
gamma characteristic, a black level, a contrast and white 
balance of a digital video signal without increasing the 
scale of the subject circuit. 

SOLUTION: The gamma correction circuit is provided 
with a polygonal line gamma correction circuit 130 
adopting polygonal line approximation, a storage device 
120 that stores gamma characteristic data of a display 
device, an input means that receives a gamma 
characteristic, a white level, a contrast and a black level 
that are adjustment amounts of a luminance 
characteristic of an input video signal, and a gamma 
conversion section 110 that decides a gradien signal and 
an intercept signal from the gamma correction circuit 30 
so that the input video signal data and an output 
luminance of the display device have an ideal relation to 
the basis of the value received from the input means 
and the gamma characteristic data of the display device. 
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[i*fffii*cr><sia] 

IE* ft 5 SfniS v *E#a a> ?> j*S v MjEIeIBo 
[IS*«2] ±B— 7 iffi££tt5r 4: 

[IS*^5] ±E— yltti, fSWSE 
fit, MUM, *W»fltS:*lt*r4:S:4*«4:i-«fll* 

[»*«6] ±E-Jfc3E*#aW:, y 2*gjElitr4:, v 2 

[W**7] _LEy llll ^i>^»*««©v*|jE 
ItfcS^ £ Sr«f«fc-*-5»*S 1 E®<£> 7 ttaElsIK. 

[iS*®8] ±Ey 2 MEW:, S^t^ffl^tfi^JfijE 30 
-CfcSr <b «t«f« tt5H*« 1 E«<D y SESSSo 

©^f^IjE-CfcS - 4: *»«4:i-SB»*« 1 E«<D y 

[ffl#3l 1 0 ] ^tf> y 1 JfiiESftfcA* 1^*7*— # 
tr, Iv lliEU Sfefcy 2»jE«rfT5, v*BE*8s 

ft***«K:#U ®7 l«]EtffV\ -JfeaEftttSr* 
J*U 40 

U 

JE&fto y *tjE*ifc. 

[anottivttRH] 

[000 1] 

-f* x^x-^-r *xu-< ^os^eidfetts^^ so 



WBB 2000-184236 
2 

0 7 ttjE*»Jh«ffi«a-CfT 5 7 *ijE[e]B*5 i U* y MjE* 
[0 0 0 2] 

(X) lcSt-r^*^36«^UA»« (Z) <DM&&yft 
W©»ttf4Z = k»X".y (X^yS) 4ri5{ElT# 

U ftfc«*tey = 2. 2 0iBy*|jE«rffoTi3SflrL-C 
[0003] :ni:MU R*r-f*Xwf*-cH\ * 

OyWft^^^ff-f^^W^ft^ttMSfc 
ZthbT-ls^iSa >'Ofttt^7!^'f7-{ J*Xu 

x.6^fi N ^^^u>fSS«fcy4ijEEI»*r-rt)«U A 

*R«flr»Sr»i«ft y ffix? y ffiiE LT^-fa r. t 

mx*h% 0 L*U -«cBMk«#|c*iifty|tttt]|l-- 
■CW:*<, S9E^UbTix 3 ^^)»-&W:y = 2. 2"Cfe 

3 ^7 ? >?f ^7 P W o y Ilii^r tSft o 

::tt5fc:tt, BMfcffrtlwttfflbfc^-f^Xw^fOyWtt 
-C y ffilEf 5 r i sPj&ll £ a*. 

[0 0 0 4] ^rr-C, rh6A*»«fltS:ftl4y» 
tt"C*»i-Sfc«>, ^§H¥8-1 8 8 2 6 Jt^mZTF-f 
± 5 id y m£A«Sr«ftoaGM-Ci&e U A4fcR 

[0 0 0 5] 4 fc y MElH]S§$iJ^Jfei: LTtt«Hl¥ 7 - 

1 5 2 3 4 7^mz^-tXo\^ mftt^otl 

[0 0 0 6] S & IC, 10-145806 

M««rU v*:E4:IPI«F^e^^^WSSrty«jE(g 

[0007] 7 «E*»S:ig 2 ^ffiv>rife 

PJ-T-So [^2tC:fc5V^ 2 2 OttnfflOyffl^fE-f 
5, y WEt*— ^SriftfiF-f SEti^lB-t 1 *)©. 2 3 0{i 
SrniayMiElHlK-CfcSo «fJxlfev*HlHlB2 3 0(C*3 
V^T. 2 3 1 ttAA^«-W f -*«c*H-«JffJx«B« 
f^ffiM^T=i- ^ N 2 3 2 fiffi^-r— ^ ^rm^ 
t^ffi^f- U^-C&tK 2 3 Sttttfrf*— 

*>t)> 2 3 5 taaniM&-c*> 0, 2 3 6«ftf-^Oy 

[0 0 0 8] 2 10li, yft|ft«-C«>e. yffliE 
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3 

3ftffi2 1 ltt, XJlZMty 1«^*<5#, Ef&gSfi. 
2 2 OftOni^BvajEr-^^fc lo«rR3*ffl-f- 0 
fHf»2 12Wt. M^tlyijEf-^^b, 

£tf-3?-rso 

[0 0 0 9] £k±<Dffi&£V s feb^C^itSv 
WftOyffijET f -^^!Eti^B2 2 0(d»flFUT*5< r 

l£&~5imx*&>Z>o B20«a«:RGB©3fe»ffl 

[0 0 10] 

[0 0 11] *55^»iatlEKJBS:fll*, fi9E*Hx«l y lit 
[0 0 12] 

f/M^©y Wttf^^SrftSrU fi&E«^ f >'M' 

*fc3a»7ft*^feiWE*fix»©«#, sw-fctmuy 

ItMllf^tlt^ym Sl^^K =r^f^^ 

So 

[0 0 13] &?&W<Dmi ^£>7 lffi:E£ 

tiizA*)Vy* ffiviffiiEU $bl:y2i 

^«t, tt*J*ftttfc#U 2? 7 lliE^\ 

U *»fix*^?7»cJ:0 7*|jESrtT5Jfixll7»jE*. 
«fca>fcfifc6ytf:E|gft-C*>S. 

[0014] *2©«ai-*5v^w:, ±E-Rae*#«: 
lEESs-e^So 

[0 0 15] ^3<^lSA^^r«:, ±E-»:acift*« 

Z = 255 * (X/255) " 7 1 



4 

1 <£>^k<£> 7 ffiIE[H]S§-efcSo 

[0016] jMofcjftte^rw:, ±E-ft2C»^a 

5i 1 ^m^o 7 Mjeek-c^^o 
[0017] i5oi^i^i>rii, ±E-***¥8k 
tt, yili:> S^Sffi, *P3gfii:£5:ttS 

[0018] g| 6 <a«j£tC*5V^-CW:. JbE— ftXlfe^S 

te. y 2^jEgtr^r, y 2«:£«<0B8«**^— 

So 

[0019] Jg 7 Oa^(Cl*3V>X«:, Il2y 1 flttt, :/ 

7 * >fi^Oy ffiiEitt-cfcS r t ^»<!:t51 1 
[0 0 2 0] » 8 Jsvvrrtu ±Ev2iEt 

«jft©7*jEiHi»^a>So 

[0 0 2 1] »9 0?«^^feV>-CI4, ±Ey 2*SlEW:, 

4: -T 5 m 1 <£>«,£<Z> 7 » jEIhIK^ & 5 . 
[0 0 2 2] Sg3£>«L£te> HfjESixfcAAlf 
T r ^7 f -^Sr> ®yliIEU £ bi-y 2ffijE£fT5, 

KttU ®7 l«jE«rfrv\ -ft 
U y2i»m\ u 

afc^^mj: 5 7*iE^tT5 7*taE3rSrefcS 0 

[0 0 2 3] 

7*jEIhIKO^o^^«^H-C*>5 0 I31^^V>T, 1 
loiiy 120 f±E1S3£B, 130 MSf tijft 7 

M^injss-efcSo fifn*vttjEiHiKi 3 oicw:, 
7 HI-CyWESixfcAAifT**^— #vo*A*4 

So 

[0 0 2 4] 7 l 1 0 J*, — 111, = 

Mft«£Atti 1 4i»b*S. 
[0 0 2 5] — »2ESk«f|5 llllt 7 1 fll^A^I^ L> 

^*H-S3?7 l3C»ffl[ZS:ffl*i--5o i4l^t<t 5 

1, X2, X3 (=64, 128, 19 2) 
tt£A«l 1 4 36»6«*a6*tT<*. — ftaCftffll 1 
1 W:** ( 1 ) : 

(1) 

^^V^•C, lESoOftMMX^ X2, X3 (= 



(4) 
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64, 128, 192) £r, *ft-e*l—»:£iftffiZ 1 , 
Z2, Z3«m rofl|-ci4 % &Z>ft|fas-&^ 

&§B1 1 lT-tT^HSo 
[0 0 2 6] 

Zl=255* (6 4/2 5 5) "2.2=12 
Z2=255* (1 2 8/2 5 5) * 2.2 = 5 6 
Z 3 = 2 5 5 * (192/255) "2.2 = 134 
ft*«£ffixa»fc— &&&ttZ ©SElftSria 4 ©^j»$cH3 

[0 0 2 7] -0C^maS 112lt -&^&g|5 111^ 
baSb*LT#fc— »SC**tZ 1, Z2, Z3^ -tJvp 

n-»aciftffl[Y i , Y2, Y3c^t5o -»3C«ffl 

112li, ^iP55tt©ia«S« 1 2 0fwf5«$^x- 
^H2 1 ^^ijffi Lt^^fT 5 o v 1 -^ 12 1 fCf4 
B5te:*i-J: 5 ft, ^^^<-T^^»7 2^^f—^ l 2 
l SrdftEr-TS. :of-y/n 2 i £ffiv>T, -tfc^ifc 
»1 1 2fcAASftfc— &£»ffiZ 1, Z2, Z3 (= 
12, 5 6, 1 3 4) f4, -tn^tL-ftSElftMY 1 , Y 
2, Y3 (=59, 104, 144) (C^g|$tt^ 0 -f 

[0 0 2 8] ylfE y2*fijEf4, S*S«JgO«^ 

[0 0 2 9] Jrtl«a^7 7if 11311, 
KHfUl 1 2d»b-»*JJMlYl, Y2, Y3 (=5 9, 

104, 14 4) ££tts£#ic, n&mmitsumi 

1 4j5*feft«WEfcXl % X2, X3 (=64, 12 
8, 19 2) £gtt5 0 4fc, ffr*v»^9 7«*idS» 
1 1 3 t^te, ft*ff«ffl[^SeMX 0 tfiffifitX 4 
-»aE»fflO*fifflZ 0 iSHfZ 4 tasjEfcgjvC^ 
—ftS»ltt^ftfiffl[YOi:*S5«Y4tt, -tix-Pix 

mmomm 1 -er4iwfc«*as 2 5 6 o , mi&m 

X0, YOfiV^nt OT-fet), Sil?fii:X4, Y4I4V> 
Tixfc 2 5 5"C^So 
[0 0 3 0] JfiX»^:7««£#ttl 1 3 14, H6IZ1 

^t«t5c, jfn^o^^-r (xo, yo) , (x 

1, Yl) , (X2, Y2) , (X3, Y3) , (X 
4, Y4) 4tt«:fliV\ (X0, YO) (XI, Y 

1) *-CC0i|[»L l<E>ffl#a l*3<tTJ?y|*S:SI«]S§I>f 
bl, (XI, Yl) a>6 (X2, Y2) ^T'OiE^L 
2<Offi# a 2*3j:t/ytt4r««J5«3;t-b 2, (X2, Y 

2) frh (X3, Y3) *T?©iniL3©flta3j3j; 
I^y«^«§)5^b3, (X3, Y3) frt> (X4, 
Y4) *Wii[j|»L4C0«fr a 4fc<ttryW*««JS«J 



6 

[0031] i^6{c^*r^fnj^^7^ii. &y iae»sr 

tfv\ £?>tcy 2£&£^5#tefti»£*LTV^ 0 
[0 0 3 2] STft&yfiiElEtf&l 3 014, y^-^i 3 
1, ^ir 13 2, SO,^— ^-fcru^* l 

3 3, «S3Sl 3 4, *P»£S1 3 5, y * 3 6 J: 

9/£5 e WftftyffiiElHlgSl 3 0f4, A^tf^"^-* 
VOtAAtU *fn»^9 7fll1B^Jt«l 1 336*60 

Sfy l^lt, SfeKy 2fi|)trm\ y^&iTr 

[0033] r^ni 1^4, KBtmmmtk&M 1 

U^bftSBSttXl, X2, X3 (=64, 12 
8, 19 2) t>**>f)£tlZ>hmC ^«>y l2E»a*fTb 

1 3 lm^ A^^fcA^ t*^;^— ^ V 0;^, 
ft*JWSffiX 1, X2, X3 (=64,128, 19 
2) -eK«Dfeha«*««Rl, R2, R3, R4£)^ 

f—Z^U?? 1 3 2*5<tt^§]^— *-trU^ 13 3 

*£*XTV>5»S\ x = — ^1 3 If4, ifi2lf^F^ 

-t^#So 1 3 2J4, WKt* 

S«U $9^1 3 4-JC5H5. 
[0 0 3 4] #))t^— ^irW^ ^ 1 3 3 14, ^^g^— ^ 

KU AllWl 3 5(d^|-5 0 
[00 3 5] 134 "Cte, A^/ ¥7**7*—* V 0 

^aKsnfewt^-^-wRHSix. toi 3 s-c 
14, mnztitcwmz, 9)fty s —*&i3m£tiz> 0 1-ft 

An^22l 3 5ri>bl4, V0*a + bC0f©f-^ 
^ffl^j^n, y ^ i/^ 1 3 6(d^it6n, y^lfetf^ 
7*— ^Vc^WASixSo y^y* 13 614, gf^OH 

[0 0 3 6] K±©*fiR|2lJ:0, jH6HT<€»A^^ 

^vffl(ti:tli2, 2tfcott6v^U flfeofil 
T?&oTtAv^4:ySE8l«i 1 OfcA^-f-^^^^i: 

^>o fi£oT, #«>tt^ftyffl[T?Oy«jE36S, t^iiEr 

[0037] (^ffio^ffi2) mm<omm 2 o v mieihi 

S^f4, — ft3C»Wi 1 l^A^l:, y H!<s>J5d> 
(c, ii/^fK^ot?ot^4, — afcSMMBl ill: 

i3V>TtT^5tf»^ > (2) 
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Z = 255 * (X/255) " y 1 + K 

[0 0 3 8] SU^IK^I 6tfc6i^W, B 
8 {C^^tbTV^o 

[0 0 3 9] Atf^tlity iVLs tik^t*2.2k, S 

ffftffiXl, X2, X3 (=64, 1 2 8, 192) 

**t-e*L— **SM1Z 1, Z2, Z3l^f5o 
rotfj-m, RBIMB 1 1 iT?frto*t5. 

[0 0 4 0] 

Zl=255* (6 4/2 5 5) "2.2 + 16 = 28 
Z2=255* (1 2 8/2 5 5) "2.2 + 16 = 7 
2 

Z 3 = 2 5 5 * (1 9 2/2 5 5) "2.2 + 16 = 1 
5 0 

Z = (C/100) * 255 * (X/255) " 

[0 0 4 4] 3yh7^}.f|^5 0tfc^iA^j^ 
131 o^c:^$i^-cv^5o 
[0 0 4 5] A*£*1*:y lfflu fc^xtf 2. 2 k, = 

tt*JWE«Xl % X2, X3 (=64. 128, 19 
2) £, **L«x-ftX!fe«Z 1, Z2, Z3(C^&f 

So 1 i ltff^ 

So 

[0 0 4 6] 

Z 1 =0. 5 * 2 5 5 * (6 4/2 5 5) "2.2 = 6 

Z 2 = 0. 5 * 2 5 5 * (1 2 8/2 5 5) "2.2 = 2 
8 

Z 3 = 0. 5 * 2 5 5 * (1 9 2/2 5 5) "2.2 = 6 
7 

Z = (Rc/100) * 255 * (X/255) 

Z = (Gc/100) * 255 * (X/255) 

Z = (Bc/100) * 255 * (X/255) 

[0050] ^nga r c , mmmmG c , #ng<iiB 
c^ft-eixs o, ioo, 7 a 

1 2JC*SibTV^5 D 

[0 0 5 1] A*£;}X*:y lffi, fcittt2.2i:, * 
SSlttRc, fc£;iJ* 5 0 k%m^X y _hia3ocoft* 
»glXl N X2, X3 (=64, 128, 19 2) 
Ztl^timm&O— KgglflEZ r 1, Z r 2, Z r 

3 ft^ffWds-ftaajHfu 1 1 

1 -etT^nSo 

[0052] Zr 1 = 0.5 * 2 5 5* (64/25 
5) "2.2 = 6 

Zr 2 = 0. 5 * 2 5 5 * (1 2 8/2 5 5) "2.2 = 

2 8 

Zr 3 = 0. 5 * 2 5 5 * (1 9 2/2 5 5) "2.2 = 
6 7 



(2) 

— ft2ESMtt<0*{£ttz o £*ii&ffiz 4 te, si/^fiK 

= 16»b^OT, ^^16, 2 7 1^/^5 0 

[0041] mi&<DMm i i hahc tt v «je^ 

[0 0 4 2] ^(Dffimc£ 9 , S*a^4yt^vi 

[0043] mm<DMm 3 ) mm<Dj&n 3<o y miE® 

— Kk^&k&i 1 l^OA^tc, y im<D\Zfr 
lKijav^tffbiislflta*, fcst (3) 
71 (3) 

— ft^&M<DS&Mz 0 £gii$ffiz 4 ji, ^yhy^h 

[0 0 4 7] mM(DMmill:\z\mzL,XyffijE& 
[0 0 4 8] ^<Dmf&lZ-£ «9 , I^WylWyS 

[0 0 4 9] ($1«4) 3m<DMm4<DytiiJElB\ 
fcS/SWu -S»ail 1 l^OA^I:, y lffico^a* 

e^7^w»©fcae>05sna[ffl[R c , mmmmG 

c, fSSfflBc^ip^ot^i, — &^&a$i 111:. 

*3V>Tfi 1 ^Stt»*d5, (4 a) , (4 b) , 

(4 c) 

y 1 (4a) 
y l (4 b) 

y l (4 c) 

£ A^^tLfcy lffi, fc<h;ttf 2. 2 iHl 

fflGc, 1 0 0<b£J8v>T, ±lE3o<Dft^W 

SffiXl, X2,X3 (=64, 128, 1 9 2) 
^n^iHI^-S^ilZ gl, Zg2, Z g 3 Kl 

3E»i-5o roflj-ctt, »<&tt*#— fcaesfctt i lit 

[0 0 5 3] 

Zgl = l* 2 5 5 * (6 4/2 5 5) "2,2 = 12 
Zg2 = l* 2 5 5 * (1 2 8/2 5 5) "2.2 = 5 
6 

Zg3 = l* 2 5 5 * (1 9 2/2 5 5) "2.2=1 
3 4 

A^J^iX^ly lffi, fc£;itf2. 2£, WfSS 
ffiBc, y!:iiB7 5iS:fflV^ -hfE 3 o<Dft;3c»£ 
fflXl, X2, X3 (=64, 1 2 8, 1 9 2) ^ 
tl-PttWHSO— &SJft«Z b 1 , Z b 2, Z b 3iC^ 



(6) 
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[0054] Zb 1=0.75*255* (64/25 
5) "2.2 = 9 

Zb2 = 0. 75*255* (128/255) "2.2 
= 4 2 

Zb3 = 0. 75*255* (192/255) "2.2 
= 10 0 

z o tmmmz a w&mmn 

2 s , mm&<om&\* 255, w^se^«-&« 1 9 2 ^ 

[0 0 5 5] ^Wy^lE^h^mi 3 0 r , »/B 1 

3 o g , i 3 o b fr%> *) y ^r^-enofetcstu-c, 
mm<Dmm 1 matte u-c y ii^fcns, 

[0 0 5 6] ^»ytt^yi 
[0 0 5 7] »_b^JEO^^*5V>T«:. 4*60iffi» 20 

*m*. 4*teBt&-*\ tts^stfeottm^ » 

[0 0 5 8] 

^«#ftk3-CSffr*-5 r £ # pffg £ ft £ e 30 



10 

[mi] %:m<Dtem\<oyffijEmi&<D7K2y9mf8m 

[112] tS*<^yttiE[E]KO^n y?m$m 

[113] H20SfiXj|ftvttjElH]K^RIfcf f --^OAa* 



[114] v = 2. 2<DmMy¥f&<D\% 

[He] wniivMEigttoefcft^— ^oaw*B8«o 
(i 

[H7] mm<Di&m2<DyffijE\B}&<D'7u ypm&m 

[118] IOto*«2te*5VvT\ JRu^uMjEi vMIE 
[119] jat©»ffl3©v»3ElEiao^ciy^«rilH 

[nio] mm<ommziz^x, =^>h^^hmiEt 

[Ull] *tt<0«l840 7}tiE@B^o y ^««H 
[111 2] ll*£<E>JgiS4te*5VvC, S^7>^*JE^7 
«jE*t?ofc«*3Sit*>y4*tt (RGB) Oil 

[##<olft9n 



1 0 

1 1 

1 2 

1 3 

12 0 

12 1 

13 0 
13 1 
13 2 
13 3 
13 4 
13 5 
13 6 
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